Abstract
Introduction

59
The atmospheric concentration of methane (CH4) has almost tripled over the past 150 60 years, making a substantial contribution to climate change (Forster et al., 2007) .
61
Aerobic soils provide an important habitat for methanotrophic bacteria, and provide the 62 only significant biological sink for atmospheric CH4 (20-45 Tg CH4 yr -1 ) (Forster et al., 63 2007). However, CH4 uptake by these soil ecosystems can be impacted by 64 environmental stress (Kolb, 2009 (Fig. S1 ).
98
The BC treatment was established through application of peanut shell BC to the (Table   102   S1 ).
103
The site was machine planted with maize cultivar Pioneer 32p55 (Dupont Pioneer 
109
To reduce the in planta production of ethylene, the commercial plant growth 
Sample collection and analysis
116
In late June 2014, six soil cores from 0 -100 mm depth were collected from the maize 117 rooting zone of each plot using a 30 mm diameter soil auger. All samples were collected 118 from the two middle rows of maize in each plot, and the six soil cores from within each 119 plot bulked to a single plot sample. After sieving to 2 mm, a 50 g (fresh mass) 120 subsample of each sample was set aside for CH4 oxidation rate measurements and the 121 remaining material dried at 105°C for 48 hours to determine soil moisture content.
122
Soil CH4 oxidation rates were determined using the laboratory incubation. Briefly,
123
about 20 g soil subsamples were incubated in 1-litre glass jars at ambient atmospheric
124
CH4 concentration (assumed to be 1.9 ppm) for one week in the dark at 25°C. were measured once every 10 samples; the coefficient of variation in CH4 oxidation 131 rate was less than 5% and control jars had ambient CH4 concentrations. 
144
No significant main effects were observed, but a significant interaction between 145 irrigation and AVG application was detected (Table 1) . Exploration of this interaction
146
with multi-comparison analysis determined that CH4 oxidation rates were increased by 147 50% following AVG application (P=0.039), but only in the absence of IR (Fig. 2) . The 148 addition of biochar had no effect on CH4 oxidation rates either as a main or interactive 149 effect. 
157
The lack of effect of BC on CH4 oxidation is at odds with the results of previous N fertilizer into the soils, which could reduce soil CH4 uptake as N fertilizer can inhibit 166 methanotrophic activities (see Kolb, 2009 (Fig. 2) . The water addition may have also been insufficient to meaningfully 
196
The lack of data explicitly describing ethylene release into soil in response to the 
